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(57) ABSTRACT

In a TEDS system, a data transmitting and receiving appa-
ratus 1s provided and a signal transmitted from a TEDS
memory to an apparatus side 1s logically inverted without
using a transformer, and further a sneak signal 1s prevented.

Inverters 28, 30 and zener diodes 32, 34 connected in
parallel between the TEDS memory and a data driver of the
apparatus are provided. Data transmitted from the TEDS
memory to an apparatus 18 side 1s logically inverted by the
inverter 28, and the logical voltage attenuates by a prede-
termined amount at the zener diode 32 to be supplied to the
data driver. Since a sneak signal 100 whose logical voltage
attenuates by a predetermined amount again by the zener
diode 34 1s supplied to the inverter 30, the transmission of
a logic value 1s prevented by setting the threshold of the
inverter 30 appropnately.

8 Claims, 6 Drawing Sheets

18

Data Driver



U.S. Patent Mar. 20, 2007 Sheet 1 of 6 US 7,193,406 B2

FlaG. 1

RELATED ART 10 18
20 22
12 \hal +Positive Power
ANALOG Supply Voltage
lb-.. - Analog Signal
> DIGITAL . Output
® ®
Digital Data
 Teos) 24
RELATED ART 10 18
20 22
\\ &Y +Positive Power

\A Supply Voltags

Analog Signal

"Digital Data
1/0
TEDS '

24

F1G. 3

RELATED ART 10 18

22

\H§A +Positive Power
ANALUG Suppiy Voltage

Analog Signal

Digital| Data
: 1/0
TEDS '? -

24



U.S. Patent Mar. 20, 2007 Sheet 2 of 6 US 7,193,406 B2

FlG. 4

RELATED ART 18
26 ]
Input Slgnal Output Signal
ol | BV |
oV
TEDS <
Digital Data
Transformer 1/0

F16. 5

18

Data Driver
Nemory




U.S. Patent Mar. 20, 2007 Sheet 3 of 6

Vth




U.S. Patent Mar. 20, 2007 Sheet 4 of 6 US 7,193,406 B2

Fla. /




U.S. Patent Mar. 20, 2007 Sheet 5 of 6 US 7,193,406 B2

r1G. 8

5V
oV
5V
oV L" 1.4V

F16. 90 l I



U.S. Patent Mar. 20, 2007 Sheet 6 of 6 US 7,193,406 B2

F1G. 10




Us 7,193,406 B2

1

DATA TRANSMITTING AND RECEIVING
APPARATUS

CROSS REFERENCES TO RELATED
APPLICATIONS

The present invention contains subject matter related to

Japanese Patent Application JP 2004-343105 filed 1n the
Japanese Patent Oflice on Nov. 26, 2004, the entire contents
of which being incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a data transmitting and
receiving apparatus, particularly to an apparatus that trans-
mits data to and receives data from a memory included 1n a
sensor, which stores calibration data and the like.

2. Description of the Related Art

In related art, what 1s called a TEDS (Transducer Elec-
tronic Data Sheet) has been proposed 1n which a memory 1s
included 1n a sensor and data on a manufacturer, kind, type,
serial number, calibration value, calibration date and time,
and the like of the sensor are stored 1n the memory to be read
and written 1 accordance with the necessity, and TEDS 1s
standardized as IEEE1451.4. TEDS has a simplified con-
figuration in which a single signal line 1s shared by a signal
line from the sensor and a data line that performs read/write
of data on the memory. Since a signal detected by the sensor
1s typically output from the sensor as a voltage signal having
a positive value, a binary signal having a negative value 1s
used as digital data output from the memory 1n order to
prevent a collision with the above signal. The sensor signal
may be driven by +5V and the digital data of the memory
may be driven by -5V. Heremalflter, a system including a
sensor provided with a memory and a data transmitting and
receiving apparatus to which a signal detected by the sensor
and data from the memory are mput and which supplies
various kinds of commands or the data to be write-1n to the
memory, 1s called a TEDS system 1n this description.

FIG. 1 1s a block diagram showing a configuration of the
TEDS system. A sensor 10 and a data transmitting and
receiving apparatus 18 are connected by a single signal line
1. An amplifier 12, a sensor element 14 and a TEDS memory
16 arec provided in the sensor 10. The amplifier 12 and the
sensor element 14 are connected 1n series to the signal line
1 through a diode and are further connected to a GND
terminal on the apparatus 18 side. Further, a negative side
terminal of the TEDS memory 16 1s connected to the signal
line 1 through the diode, and a positive side terminal of the
TEDS memory 16 1s connected to a GND terminal on the
apparatus 18 side. A switch 20 that switches between an
analogue terminal (ANALOG) and digital terminal (DIGI-
TAL), a constant electric-current source 22 connected to a
positive power supply and a negative power supply 24, are
provided 1n the data transmitting and receiving apparatus 18.

The switch 20 1s switched to the analogue terminal side
when the sensor element 14 1s driven, and the switch 20 1s

switched to the digital terminal side when the TEDS
memory 16 1s driven.

FIG. 2 shows a configuration 1n the case where the switch
20 1s switched to the analogue terminal side. Since the
sensor 10 1s connected to the constant electric-current power
source 22 of a positive voltage (+5V for example) in the
apparatus 18, the sensor element 14 1s driven by a constant
clectric-current through the diode on the upper side in the
figure. The sensor element 14 1s, for example, a three-axis
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acceleration sensor element of a piezoresistance type, and an
analogue sensor output (voltage signal) corresponding to the
acceleration 1s output from an analogue signal output ter-
minal on the apparatus 18 side. After being converted into a
digital signal in an A/D converter, the analogue sensor
output 1s stored in the memory of the apparatus 18, for
example. The apparatus 18 functions as a data recorder for
the sensor 10.

FIG. 3 shows a configuration 1n the case where the switch
20 15 switched to the digital terminal side. Since the sensor
10 1s connected to the power source 24 of a negative voltage
(-5V lor example) 1in the apparatus 18, logic power 1s
supplied to the TEDS memory 16 through the diode on the
lower side 1n the figure and the transmitting and receiving of
data 1s executed between the TEDS memory 16 and a digital
data I/O 1n the apparatus 18. Specifically, a data driver of the
apparatus 18, which has mput and output terminals, 1s
connected to the digital data I/O and when a calibration
value and the like of the sensor which are stored in the TEDS
memory 16 are read out, a read command 1s transmitted
from the data driver and digital data transmitted from the
TEDS memory 16 1s recerved by the data driver 1n accor-
dance with the read command. Further, when data 1s newly
written 1to the TEDS memory 16 (or the data 1s renewed),
write data 1s supplied from the data driver to the TEDS
memory 16 following a write command. However, because
the TEDS memory 16 1s based on the negative voltage (-5V)
and typically the data driver 1s driven by the positive
voltage, the transmission and reception of data with respect
to the TEDS memory 16 becomes a inverted logic and a
logic inversion circuit 1s needed for transmitting and receiv-
ing the data between the data driver and the TEDS memory
16.

FIG. 4 shows an example of the logic inversion circuit
provided in the apparatus 18, in which a transformer 26 1s
used as an mversion element, for example. Data transmitted
from the TEDS memory 16 to the apparatus 18 (an 1nput
signal when seen from the apparatus 18) 1s a rectangular
pulse signal that has the reference -5V with 0V as the peak
value. The data values “0” and “1” are expressed with a
pulse width, respectively and the data value “1” 1s expressed
with a short pulse width and the data value “0” 1s expressed
with a long pulse width. One terminal on the output side of
the transformer 26 1s connected to the GND and the inverted
signal 1s obtained from the other terminal. The output signal
1s the rectangular pulse signal that has the reference OV with
SV as the peak value.

An mversion circuit using a transformer 1s disclosed in the
following Patent document 1.

Patent document 1: PCT Publication No. WO 02/052861
A2,

SUMMARY OF THE INVENTION

In order to logically mvert the signal, a transformer 1s
typically used 1n many cases as described above, however,
signal attenuation and impedance matching have to be
considered when the transformer 1s connected, and further
there 1s a disadvantage regarding the size thereof. Therelore,
it 1s desirable that other elements than the transformer 1is
used to obtain logical inversion. On the other hand, because
in the TEDS system the signal detected by the sensor and the
digital signal of the TEDS memory 16 are transmitted and
received by sharing the single signal line as described above,
it 1s required to permit the transmission of the command and
write data transmitted from the apparatus 18 side to the
TEDS memory 16; to permit the transmission of the read
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data transmitted from the TEDS memory 16 to the apparatus
18; and to prevent what 1s called a sneak in which the signal
that should be transmitted from TEDS memory 16 to the
apparatus 18 sneaks into the transmission path when trans-
mitting data from the apparatus 18 side to the TEDS memory
16 and exerts an intluence.

The present invention provides an apparatus 1n which the
logic inversion 1s obtaimned 1 the TEDS system without
using a transformer and the sneak signal can be prevented
ciliciently.

A data transmitting and receiving apparatus according to
an embodiment of the present invention 1s 1n a sensor system
which has a sensor unit that includes a sensor element and
memory storing the data regarding the sensor element and
the data transmitting and receiving apparatus to which a
detected signal from the sensor element 1s mput and which
transmits data to and receives data from the memory; and in
which the mput of the detected signal and the data trans-
mission and reception i1s performed by sharing a single
signal line, and the data transmitting and receiving apparatus
includes: a first logic iversion element and a second logic
inversion element connected in parallel in the direction
opposite to each other and connected 1n series to the single
signal line, and a level limiter connected 1n series at least to
either the signal output side of the first logic inversion
clement or the signal input side of the second logic inversion
clement.

Further, a data transmitting and receiving apparatus
according to an embodiment of the present mvention 1s 1n a
sensor system which has a sensor unit that includes a sensor
clement and a memory storing the data regarding the sensor
clement; and the data transmitting and rece1ving apparatus to
which a detected signal from the sensor element 1s mnput and
which transmits data to and receives data from the memory;
and 1n which the input of the detected signal and the data
transmission and reception 1s performed by sharing a single
signal line, and the data transmitting and receiving apparatus
includes: a first comparator which 1s connected to the single
signal line and which compares a signal from the memory
with a predetermined first threshold; a first inversion circuit
which 1s connected to the first comparator and which logi-
cally inverts a signal from the memory 1n accordance with
a comparison result; a diode connected to the first inversion
circuit; a data driver connected to the diode; a second
comparator branching and connected between the diode and
the data driver and which compares a signal from the data
driver and a sneak signal from the diode with a predeter-
mined second threshold; a threshold generation circuit
which supplies the second threshold to the second compara-
tor; and a second 1nversion circuit which 1s connected to the
second comparator and which logically inverts a signal from
the data driver in accordance with a comparison result to be
output to the single signal line and blocks the transmission
of the sneak signal.

According to embodiments of the present invention, logic
inversion can be made and logical transmission by a sneak
signal can be prevented by using the combination of a logic
inversion element and a level limiter such as a diode. In the
case¢ where data 1s transmitted from the memory of the
sensor unit to the apparatus side, logic version 1s per-
formed 1n the logic inversion element and further the logical
voltage level attenuates in the level limiter such as a diode
to be transmitted. The signal logically inverted is recerved
on the apparatus side and a sneak signal again passes
through the logic inversion element, however, because the
logical voltage level has attenuated with the level limiter
such as a diode, transmission of the logic can be prevented
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by a magnitude relation to the threshold of the logic inver-
sion element. In other words, because the logical voltage
level has attenuated with the level limiter, the logic inversion
level does not reach the threshold even 1f the sneak signal 1s
input to the logic mversion element, and therefore the logic
1s not transmitted.

According to the present invention, a data transmitting
and receiving apparatus that includes a logic inversion
circuit which 1s small-sized and which prevents a sneak
signal can be obtained, and therefore a small and stable
TEDS system can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the present
invention will become clear from the following description
of the preferred embodiments given with reference to the
accompanying drawings, in which

FIG. 1 1s a diagram showing a configuration of a TEDS
system:

FIG. 2 1s a diagram showing a configuration of the TEDS
system 1n the case where a sensor output 1s 1nput;

FIG. 3 1s a diagram showing a configuration of the TEDS
system 1n the case where data 1n the TEDS memory 1s read
out;

FIG. 4 1s a diagram showing a structure of a logic
iversion circuit using a transiormer;

FIG. 5 15 a diagram showing a basic configuration accord-
ing to an embodiment of the present invention;

FIGS. 6A to 6D are explanatory diagrams showing each
signal wavelorm at respective portions 1n FIG. 5;

FIG. 7 1s a circuit structure diagram according to an
embodiment of the present invention;

FIG. 8 1s a truth table of an IC 1n FIG. 7;

FIGS. 9A to 9D are an explanatory diagrams showing
cach signal wavelorm at respective portions in FIG. 7; and

FIG. 10 1s a circuit structure diagram according to another
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Herematter, embodiments of the present mmvention are
explained with reference to the drawings.

FIG. 5 shows a basic structure of a logic inversion circuit
provided m a digital data I/O in a data transmitting and
receiving apparatus 18 of this embodiment. Two inverters
28, 30 are connected 1n parallel 1n the direction opposite to
cach other between the TEDS memory 16 and the data driver
of the apparatus 18. The inverter 28 on the lower side
functions as a logic inversion element for the data transmiut-
ted from the TEDS memory 16 to the apparatus 18, and the
inverter 30 on the upper side functions as a logic inversion
clement for the data transmitted from the apparatus 18 (data
driver) to the TEDS memory 16. Further, a zener diode 32
1s connected to the output side of the inverter 28, and a zener
diode 34 1s connected to the iput side of the mverter 30. A
connection branch point P exists between the zener diode 34
and data driver, and the zener diode 32 1s connected to the
connection branch point P. Furthermore, a connection
branch point QQ exists between the TEDS memory 16 and the
inverter 30, and the inverter 28 1s connected to the connec-
tion branch point Q.

In the case where digital data 1s transmitted from the
TEDS memory 16 to the apparatus 18, the digital data
(rectangular wave voltage signal driven with a negative
voltage) from the TEDS memory 16 1s logically mverted by
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the inverter 28 and the logical voltage (peak value voltage)
attenuates by a predetermined amount of voltage at the zener
diode 32 and i1s supplied to the data drniver. At this time,
although the signal passed through the zener diode 32 1s not
only transmitted to the data driver but also sneaks into the
TEDS memory 16 side at the connection branch point P
(shown as a signal 100 1n FIG. 5), the sneaked signal whose
logical voltage again attenuates by a predetermined amount
of voltage by the zener diode 34 1s supplied to the inverter
30. Therefore, by setting the threshold (inversion threshold)
of the inverter 30 to a suitable value, that 1s, by setting the
threshold to be larger than the logical voltage level (peak
value voltage), transmission of the sneak signal having a
logical voltage attenuated by two times the predetermined
voltage can always be blocked.

In the case where data 1s transmitted from the data driver
of the apparatus 18 to the TEDS memory 16, because the
transmission data passes through only the zener diode 34
and 1s supplied to the inverter 30, the imverter 30 can
logically mverts the signal to be output to the TEDS memory
16, unlike a sneak signal. A magnitude relation among the
threshold, logical voltage level and predetermined voltage
(drop voltage) 1n the zener diodes 32, 34 1s [orniginal logical
voltage level-predetermined voltage]>threshold>[original
logical voltage level-2xpredetermined voltage].

FIGS. 6A to 6D show signal a waveform at each of
portions a to d in FIG. 5. FIG. 6 A shows a signal waveform
of the portion a, which 1s of a signal transmitted from the
TEDS memory 16. The signal i1s supplied to the imnverter 28
and 1s inverted by the inverter 28. F1G. 6B shows a signal
wavelform of the portion b, which 1s an output signal
wavetorm of the mnverter 28. The signal logically imnverted 1s
supplied to the zener diode 32, and the logical voltage
attenuates by a predetermined voltage and 1s supplied to the
data driver. FIG. 6C shows a signal wavelorm of the portion
c. A broken line 1n the figure shows a logical voltage before
the mput to the zener diode 32. Vth 1s a threshold 1n the
inverter 30. The logical voltage still exceeds the threshold
Vth. On the other hand, FIG. 6D shows a signal waveform
of the portion d, which 1s a sneak signal that has passed
through the zener diode 34. Regarding the sneak signal 100,
because the logical voltage thereof further attenuates by a
predetermined voltage at the zener diode 34, the logical
voltage becomes smaller than the threshold Vth and the logic
value 1s not transmitted with the inversion at the inverter 30.
Therefore, the sneak signal 100 can be prevented from being
supplied to the TEDS memory 16 or again to the inverter 28.

Note that, although two zener diodes 32, 34 are used 1n
FIG. §, a configuration without the zener diode 34 can also
be employed 1n which the threshold Vth 1s suitably set in the
inverter 30 and only the zener diode 32 1s connected.
Further, regarding the zener diodes 32, 34, any element can
be used as long as the element has a function of attenuating
the logical voltage level of an mput signal (such as a level
limiter that limits a peak value level).

When data stored in the TEDS memory 16 1s read out, a
read command 1s supplied from the data driver to the TEDS
memory 16. The command signal 1s logically inverted
through the zener diode 34 and mverter 30 and 1s supplied
to the TEDS memory 16 and, although part of the signal
sneaks through the inverter 28 and the zener diode 32 at the
connection branch point Q, this sneak signal virtually does
not cause a problem, because the signal passes through two
inverters 30, 28 and has the same polarity as the original
signal. The same thing can be said regarding write data when
data 1s written into the TEDS memory 16.
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FIG. 7 shows a circuit diagram of the logic inversion
circuit of this embodiment 1n detail, in which one diode 46
1s used instead of the zener diodes 32, 34 in FIG. 5. An IC
40 and a comparator 42 function as the inverter 28, and the
IC 40 and a comparator 44 function as the mverter 30.

A negative side terminal of the TEDS memory 16 1n the
sensor 10 1s connected to the power source of -3V through
the diode and 1s further connected to the non-1nversion input
terminal (+) of the comparator 42 through the connection
branch point Q. Furthermore, the terminal 1s connected to a
terminal X of the IC 40. A dividing voltage defined by two
resistances R1 and R2 1s supplied to a inversion input
terminal (-) of the comparator 42 as the threshold. The
comparator 42 compares the signal from the TEDS memory
16 with the threshold and supplies the result of the com-
parison to a terminal B of the IC 40. That 1s, an H (High) 1s
output 1f the signal level 1s equal to or larger than the
threshold, and an L (Low) 1s output if the signal level 1s
smaller than the threshold. An output terminal of the com-
parator 42 1s connected to the terminal B of the IC 40. One
end of the series resistances R1, R2 i1s connected to the
GND, and the other end 1s connected to the power source of
-5V. The resistance values of the resistances R1 and R2 are
adjusted, and the mversion threshold 1s set to approximately
-3.5V. Hereupon, the imversion threshold 1s a level with
which the output of the comparator 42 1s changed from L to
H, and correspondingly to the event that the output of the
comparator 42 1s changed from L to H, an mput signal is

logically inverted at the IC 40, as described later on.
The IC 40 1s a CMOS digital IC used for the logic

iversion and has X0, X1, Y0, Y1, Z0 and Z1 as the mput
terminals, X, Y as the output terminals and A, B and C as the
control terminals, respectively. FIG. 8 shows the truth table
of the IC 40. The X0 and the Y0 become ON 1f the terminal
A and terminal B of the IC are L (low), and the input signal
to the terminal X0 1s output from the terminal X and the
input signal to the terminal YO0 1s output from the terminal
Y. The terminal X0, terminal Y1 and terminal Z1 are all
connected to the GND, and 1if the terminal B 1s L, OV 1s
output from the terminal X and 5V (equal to the power
supply voltage Vcc) 1s output from the terminal Y. Further,
if the terminal B 1s H, the X0 and Y1 are ON and OV 1s
output from the terminal X and terminal Y, respectively.
Since the comparator 42 compares the mput signal from the
TEDS memory 16 with the threshold and outputs L if the
input signal 1s smaller than the threshold, and outputs H 1f
the 1input signal 1s larger than the threshold, to be supplied to
the terminal B of the IC 40, the terminal B becomes L to be
converted 1mto 3V and is output when the mnput signal level
1s =5V and the terminal B becomes H to be converted into
0V and 1s output when the input signal level 1s OV. In this
way, the rectangle wave signal of reference -5V with 0V as
a peak value 1s logically inverted to the signal of reference
SV with 0V as a peak value to be output from the terminal
Y.

The terminal Y of the IC 40 1s connected to a one-line data
driver IC 48 through a diode 46. Further, a connection
branch point P 1s provided between the diode 46 and the IC
48, and the terminal Y 1s also connected to the non-inversion
iput terminal of the comparator 44 at this branch point.
Regarding the signal logically inverted at the IC 40 and
output from the terminal Y, the logical voltage thereof
attenuates by a predetermined voltage (1.4V, for example) 1n
the diode 46 and the signal 1s supplied to the 1C 48. The IC
48 reads out the data of the TEDS memory 16 by receiving
this signal. Here, the attenuation of the predetermined volt-
age caused by the diode 1s set to the extent with which no
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influence 1s 1mposed for the IC 48 to judge the logic value.
On the other hand, because there 1s the connection branch
point P, the signal transmaitted from the TEDS memory 16
and logically mverted by the I1C 40 1s also supplied to the
comparator 44 as the sneak signal 100.

The IC 48 15 an IC that transmits and receives data by one
line, and has each terminal of a GND, 1-w, NC, Vdd, RX,
TXD, POL and Vpp. The terminal 1-w 1s an input-output
terminal, the terminal NC i1s an non-connection terminal, the
terminal Vdd 1s a power supply terminal supplying —4.5V to
5.5V, the terminal Vpp is a voltage terminal for the EPROM
program, the terminal RX 1s a serial data transmitting
terminal, the terminal TXD 1s a serial data receiving termi-
nal, and the terminal POL 1s a polarity selection terminal for
the RX and TXD. In this embodiment, the power supply of
S5V 1s connected to the Vdd, and the IC 48 1s driven with 5V.
Data from the TEDS memory 16 received at the terminal
1-w 1s output from the terminal RX to the outside, for
example, to a data recorder. Further, command data and
write data from the outside are mput to the terminal TXD
and are transmitted from the terminal 1-w to the TEDS
memory 16. The signal transmitted from the terminal 1-w 1s
input to the non-mnversion input terminal of the comparator
44 through the connection branch point P. On the other hand,
the dividing voltage defined by the resistances R3, R4 1s
supplied to the inversion input terminal of the comparator 44
as the threshold. One end of the series resistances R3, R4 1s
connected to the power supply of 5V, and the other end 1s
connected to the GND. The resistance value of the resis-
tances R3 and R4 1s adjusted to set the threshold to approxi-
mately 1.2V, for example. The output terminal of the com-
parator 44 1s connected to the terminal A of the IC 40. If the
signal level 1s equal to or larger than the threshold, H 1s
supplied to the terminal A and 11 the signal level 1s smaller
than the threshold, L 1s supplied to the terminal A. As shown
in the truth table in FIG. 8, the terminal X1 becomes ON
when the terminal A 1s H, and -5V 1s output from the
terminal X, and the terminal X0 becomes ON when the
terminal A 1s L, and OV 1s output from the terminal X.
Therefore, if the signal of reference 5V with 0V as the peak
value 1s 1nput to the comparator 44, the signal of 5V exceeds
the threshold and the terminal A becomes H, and then -5V
1s output from the terminal X; and the signal becomes
smaller than threshold when 1t 1s OV, and the terminal A
becomes L, and then OV 1s output from the terminal X. Since
the terminal X 1s connected to the TEDS memory 16, the
signal from the terminal 1-w 1s logically mnverted and 1s
supplied to the TEDS memory 16.

On the other hand, regarding the above-described sneak
signal 100, since the logical voltage thereol (peak value
voltage) attenuates at the diode 46 from OV to the predeter-
mined voltage, specifically, attenuates by approximately
1.4V and the difference between the reference voltage and
the peak value voltage becomes 3.6V, the result compared
with the threshold always becomes signal level>threshold, 1T
it 1s 1input to the comparator 44, consequently, the terminal
A always becomes H, and only -5V 1s output from the
terminal X. Therefore, the logic value of the sneak signal
100 1s not transmitted to the TEDS memory 16 or the
comparator 42.

FIGS. 9A to 9D show each signal wave form of portions
a through d 1n the circuit of FI1G. 7. FIG. 9A shows the signal
wave form of the portion a 1 FIG. 7, which 1s a rectangle
wavelorm of reference -5V with 0V as a peak value output
from the TEDS memory 16. FIG. 9B shows the signal wave
torm of the portion b, which 1s an output wavetorm from the
terminal Y of the IC 40 and which 1s a rectangle wavetform
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of reference 5V with OV as a peak value and 1s the wavetform
in which the signal waveform of FIG. 9A 1s logically
inverted and 1s further shifted by 5V. It 1s shifted by 5V
because the 1C 48 1n the apparatus 18 operates by Vdd=5V.
FIG. 9C shows the signal wave form of the portion ¢, and 1t
1s the signal wavelorm after having passed through the diode
46. The logical voltage attenuates by 1.4V, and the diflerence
between the reference voltage and the peak value voltage 1s
reduced to 3.6V. This signal 1s input to the terminal 1-w of
the IC 48 and 1s further input to the comparator 44 as the
sneak signal 100. FIG. 9D shows the relation between the
wavelorm of the sneak signal 100 and the threshold Vth of
the comparator 44. Since the threshold Vth 1s equal to 1.2V
and the peak value does not exceed this threshold, the output
of the comparator 44, namely, the terminal A 1s always H and
1s not logically inverted and therefore the sneak signal 100
1s not transmitted.

Thus, 1n the logic mversion circuit of FIG. 7, the bidi-
rectional logic inversion can be obtained with the single
signal line and further the influence of the sneak signal can
be prevented. In the circuit of FIG. 7, because the logical
transmission of the sneak signal 100 1s prevented by making
the logical voltage thereof smaller than the threshold of the
comparator 44 by using the voltage attenuation at the diode
46, 1t 1s necessary to set the threshold of the comparator 44
with comparatively high accuracy, and which 1s obtained by
resistance dividing voltage of the series resistances R3, R4
in this embodiment. As shown 1n FIG. 5, 1t 1s suitable to use
the zener diode as the diode 46, and further a plurality of the
diodes 46 may be connected in series. Similarly to FIG. 5,
of course another diode may be provided on the mput side
of the comparator 44. FIG. 10 shows a structure of the logic
inversion circuit in this case. A zener diode 49 1s provided
instead of the diode 46, and a zener diode 50 1s provided
with the non-inversion mput terminal of the comparator 44.
The zener diode 49 corresponds to the zener diode 32 in FIG.
5 and the zener diode 50 corresponds to the zener diode 34
in FIG. 5.

As the sensor according to the TEDS system of this
embodiment, not only the acceleration sensor but also a
sensor of arbitrary type such as a temperature sensor, a
distortion sensor and the like can be used. Further, in the
TEDS memory 16 are stored a manufacturer name, type/
number of the sensor, serial number of the sensor, calibration
date and time, sensitivity of the sensor, name of person who
calibrates, calibration value, sensor installed position, user
data and the like.

It should be understood by those skilled 1n the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What 1s claimed 1s:

1. A data transmitting and recerving apparatus, 1n a sensor
system which has a sensor unit that includes a sensor
clement and a memory storing data regarding said sensor
clement and the data transmitting and receiving apparatus to
which a detected signal from said sensor element 1s input
and which transmits data to and receives data from said
memory, and in which said iput of the detected signal and
said data transmission and reception 1s performed by sharing
a single signal line, comprising:

a first logic mversion element and a second logic mnver-
sion element connected 1n parallel 1n the direction
opposite to each other and connected 1n series to said
single signal line; and
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a level limiter connected 1n series at least to either the
signal output side of said first logic inversion element
or the signal mnput side of said second logic inversion
element, wherein

a signal output from said first logic 1inversion element 1s
attenuated by said level limiter and 1s blocked by said
second logic mversion element.

2. The data transmitting and receiving apparatus accord-

ing to claim 1, wherein said level limiter 1s a diode.

3. A data transmitting and recerving apparatus, 1n a sensor
system which has a sensor umit that includes a sensor
clement and a memory storing data regarding said sensor
clement and the data transmitting and receiving apparatus to
which a detected signal from said sensor element 1s input
and which transmits data to and receirves data from said
memory, and in which said input of the detected signal and
said data transmission and reception 1s performed by sharing
a single signal line, comprising:

a first comparator which 1s connected to said single signal
line and which compares a signal from said memory
with a predetermined first threshold;

a first inversion circuit which 1s connected to said first
comparator and which logically inverts the signal from
said memory 1n accordance with a comparison result;

a diode connected to said first inversion circuit;

a data driver connected to said diode;

a second comparator branching and connected between
said diode and said data driver and which compares a
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signal from said data driver and a sneak signal from
said diode with a predetermined second threshold;

a threshold generation circuit which supplies said second

threshold to said second comparator; and

a second inversion circuit which 1s connected to said

second comparator, and which logically imverts the
signal from said data driver in accordance with a
comparison result to be output to said single signal line
and blocks the transmission of said sneak signal.

4. The data transmitting and receiving apparatus accord-
ing to claim 3, further comprising:

a second diode connected between a connection branch

point and said second comparator.

5. The data transmitting and receiving apparatus accord-
ing to claim 4, wherein said diode 1s a zener diode.

6. The data transmitting and receiving apparatus accord-
ing to claim 3, wherein said threshold generation circuit
includes series resistance whose one end 1s connected to a
power supply and whose other end 1s grounded, and said
second threshold 1s generated by dividing the voltage of said
series resistance.

7. The data transmitting and receiving apparatus accord-
ing to claim 3, wherein said first inversion circuit shares a
single mversion circuit with said second nversion circuit.

8. The data transmitting and receiving apparatus accord-
ing to claim 3, wherein said diode 1s a zener diode.
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